Diet, particularly the ingestion of cholesterol and fats, has been considered as causally related to the increasing incidence of coronary heart disease and atherosclerosis. This communication presents evidence which is not consonant with this viewpoint. The evidence presented here is based upon dietary and serum cholesterol studies of 97 males who had experienced coronary heart disease prior to the age of 40 and, for purposes of comparison, 146 healthy, nonhospitalized males. The evidence shows clearly that (a) there is virtually no correlation between ingested cholesterol and the level of cholesterol in the serum, and (b) there is virtually no difference, on the average, in the amount of cholesterol ingested by patients of the coronary disease group and the individuals of the control group. A discussion of the "dietary theory" of atherosclerosis is included in this presentation.
T HE PREVALENCE and increasing incidence of coronary artery disease in the United States in the past few decades has been attributed partially to the allegedly high ingestion of cholesterol in the American diet.', 2 This contention is based primarily on the following series of observations. First, it is assumed that the relationship between serum cholesterol levels and coronary artery disease is a well-established causal relationship. Second, it is assumed that the serum cholesterol level depends largely on exogenous sources of cholesterol. Third, it is assumed that the coronary artery disease rate is actually higher in Americans than in certain other peoples such as Chinese3 and Okinawans.4 In addition to these assumptions, certain clinical observations and experimental studies have been employed to support these tenets. The purported increase in incidence of atherosclerosis in diseases such as hypothyroidism,5 and xanthomatosis,6 7 Thus, (a) by use of the product moment correlation and (b) by combining the ten maximum and ten minimum independent variables of serum cholesterol and ingested cholesterol in both groups and comparing the values, it is apparent that the exogenous cholesterol in the amounts observed in this study does not influence the level of serum cholesterol in either the control group or the coronary artery disease group. The difference in the levels of cholesterol in the sera of both groups cannot be attributed to age differences for the average age of both groups is only two years different. The difference in morphologic makeup of the two groups accounts for only part of the difference in the level of serum cholesterol. The coronary disease group is predominantly mesomorphic at the expense of ectomorphy.'9 However, the mean serum cholesterol for the matched control group was 17 mg. per cent greater than that of the control group, but 45 mg. per cent less than the mean serum cholesterol of the coronary disease group. The importance of this difference is emphasized when it is recalled that the matched control group is of the same ethnic origin and body build as the coronary disease group.
The most important hormone influencing serum cholesterol appears to be thyroid. The presence of hypothyroidism and hyperthyroidism produces hypocholesterolemia or hypercholesterolemia respectively. While the basal metabolic rate is on the average, minus 13 in the coronary artery group, studies with radioactive iodine did not reveal any degree of hypothyroidism.23 Thus, to all intents and purposes, the elevation of the serum cholesterol in the coronary group is not due to a depressed thyroid function. Furthermore, the degree of hypercholesterolemia and the value of the cholesterol: lecithin ratio do not favor this etiology.
If dietary, age, morphologic and hormonal factors are ruled out, how then is it possible to account for the elevated serum cholesterol in coronary artery disease? Individuals with coronary artery disease do not appear predominantly in families with hypercholesterolemia in spite of the fact that their serum cholesterol is elevated. Familial coronary artery disease and familial hypercholesterolemia may co-exist but there is no evidence to demonstrate a causal relationship. Thus, the only remaining explanation for the elevation of serum cholesterol in the coronary artery disease group appears to be the endogenous one, assuming that utilization remains constant.
Studies which employed isotope and deuterium labelled substances, such as alanine, leucine, sodium acetate and myristic acid, in-(licate that these substances are incorporated into the steroid nucleus of cholesterol. 24'5 About 45 per cent of the carbon atoms in cholesterol come from the acetate radical. 26 In mice there is a positive cholesterol balance even when the animals are on a virtually noncholesterol (liet, indicating-that cholesterol is being synthesized within the organism.27 Furthermore, if cholesterol were derived only from the exogenous or the ingested form, then how could we explain its existance in the most diverse phyla of the vertebrates and in most invertebrates except sponges and mollusks28? Considering all these factors, one is lead to conclude as have others, that cholesterol is synthesized by endogenous means in the herbivora and obtained by endogenous means and (when available) exogenous means in the carnivora. The final fevel of serum cholesterol is the result of the interdependency of utilization, synthesis and availability of the substance for metabolic needs. 29 Thus far, it has been shown that the level of serum cholesterol is independent of dietary cholesterol within normal limits of ingestion and that the serum cholesterol is mainly dependent upon the balance between synthesis and utilization. It cannot be denied that the level of serum cholesterol decreases on a low cholesterol diet. However, in the study of 6 individuals who were followed for at least 9 to 18 months on a lowcholesterol diet, the serum A defense of the dietary causation of atherosclerosis is maintained by those who quote the evidence that (a) atherosclerosis was low in Germany immediately following World War I3 (b) atherosclerosis is more common in obese, overnourished persons than in lean and undernourished36 and (c) lower incidence in chronic alcoholics than in nonalcoholics. 37 The common denominator in all these three factors appears to be a low fat intake due either to restriction or expediency. AIoreton38 has claimed that following a fatty meal there exists a state of hyperchylomi(cronemia and the larger particles are absorbed by the intima and built tip into an atherosclerotic plaque. There are several objections to this theory which are summarized best by Leary.39 It should be stressed at this point that a high fat diet is not synonymous with a high cholesterol diet and the two ternis should not-be used loosely or be confused.
From the evidence submitted it is believed that not only is a low cholesterol diet of questionable value in the treatment of coronary artery disease, but. there is complete independency of the level of serum cholesterol and the amount of cholesterol ingested within the normal dietary variations.
SUMMARY AND CONCLUSIONS 1. Dietary histories with emphasis on cholesterol and purines were obtained from 139 healthy males and 90 males who had experienced myocardial infarction prior to the age of 40 years.
2. The avierage -amount of cholesterol ingested per week in the healthy and in the coronary disease group was 3.88+t1.46 Gm. and 3.30+ 1.41(Gm. respectively.
3. The coefficients of correlation between serum cholesterol and ingested cholesterol were +0.054.11 and -0.09+.08 for the control group and coronary disease group respectively. This indicates that for the two groups in question and the amounts of cholesterol in consideration, there is no definite relation between the amount of cholesterol ingested and the level of cholesterol in the serum.
4. The question is raised as to the wisdom of removing cholesterol from the diet of individuals with coronary artery disease. From the evidence gathered from this study and other dietary studies in this laboratory, it is believed that there is no advantage to be gained from imposing a low cholesterol diet on patients with coronary artery disease.
